Reduced hypothermic and hypnotic responses to ethanol in PACAP-deficient mice.
Using pituitary adenylate cyclase-activating polypeptide (PACAP)-deficient mice, we investigated whether PACAP is involved in the intoxicating effects of ethanol. The structure of PACAP is highly conserved during evolution, and in Drosophila, loss-of-function mutations in a PACAP-like neuropeptide gene, amnesiac, result in impairment of memory retention and increased sensitivity to ethanol. In mice, PACAP deficiency is associated with impaired memory performance and hippocampal long-term potentiation (LTP), however, sensitivity to ethanol has not been well investigated. Here, we addressed this issue in our recently developed PACAP-deficient mice. Sleep time (duration of the loss of righting reflex) was markedly shortened in PACAP-deficient mice compared with wild-type, although latency to the loss of righting reflex was not different between the two groups. Ethanol-induced hypothermia in wild-type control mice was significantly reduced in PACAP-deficient mice. Blood ethanol levels were not different between the two groups, excluding the possibility of increased ethanol metabolism. Thus, in contrast to that in Drosophila, PACAP deficiency in mammals caused a reduced sensitivity to ethanol. However, in both cases, PACAP or amnesiac products are likely to play significant roles in modifying the intoxicating effects of ethanol.